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ON THE PHARMACOLOGICAL INFLUENCE OF THE KIDNEY FUNCTION 

The au thor  d iscusses  t h e  r a t e  of e x c r e t i o n  of f l u i d s  by t h e  
kidney i n  terms of s e v e r a l  parameters.  He  states t h a t  t h e  
d i u r e t i c  a c t i o n  of Atophan i s  exe r t ed  r e n a l l y  and n o t  extra ,  
r e n a l l y  as i s  t h e  case  wi th  most o t h e r  drugs.  

Earlier i n v e s t i g a t i o n s  of the  effect  of Atophan and calcium s a l t s  on /II 
epinephr ine  g lycosu r i a  had revea led ,  among o t h e r  f a c t s ,  t h a t  d i u r e s i s  accom- 

panying ep inephr ine  g lycosu r i a  may be g r e a t l y  i n t e n s i f i e d  by Atophan. This ap- 

peared remarkable i n  t h a t  Atophan alone i s  n o t  a d i u r e t i c .  The sugar  exc re t ion  

i t s e l f  d i d  no t  prove t o  be respons ib le  f o r  t h e  r ise i n  d i u r e s i s ,  f o r  i t  w a s  

p o s s i b l e  t o  show a s imi l a r  e f f e c t  when an  increased  amount of f l u i d  was sup- /I11 

p l i e d  t o  t h e  organism i n  another  way, under s p e c i f i c  condi t ions .  

Analysis  of t h i s  e f f e c t  next  requi red  an i n v e s t i g a t i o n  of t h e  e x c r e t i o n  of 

__ t he  f l u i d s  suppl ied  t o  t h e  organism. It w a s  found t h a t  exc re t ion  of t h e  f l u i d  

supp l i ed  depends upon the  following: 1. t h e  amount and d i s t r i b u t i o n  of t h e  

supply,  2. t h e  q u a l i t a t i v e  composition of t h e  supply,  and 3 .  t h e  r o u t e  of 

admin i s t r a t ion  of t h e  suppl ied  f l u i d .  

Subsequent i n v e s t i g a t i o n  showed t h a t  t h e  amount of u r i n e  excre ted  is  not  

n e c e s s a r i l y  p ropor t iona te  t o  t h e  amount of water uptake.  The s ta tement  t h a t  

water supp l i ed  i n  d r inks  o r  water-r ich food d i l u t e s  t h e  blood and i s  excreted 

i n  t h e  course  of 6-7 hours ,  which is  supported by t h e  so-cal led water-test, i s  

of on ly  l i m i t e d  v a l i d i t y  according t o  i t s  dependence on t h e  above t h r e e  p o i n t s .  

Thus 1 l i t e r  of t a p  water, f o r  example, drunk by a f a s t i n g  person i s  exc re t ed  

i n  6-7 hours ,  b u t  t h i s  i s  no t  t he  case w i t h  1 l i t e r  of Ringer s o l u t i o n  o r  com- 

mon s a l t  s o l u t i o n .  I n  a d d i t i o n ,  t h e  i n v e s t i g a t i o n  revealed t h a t  kidney func- 

- /Numbers i n  t h e  margin i n d i c a t e  pag ina t ion  i n  the  o r i g i n a l  f o r e i g n  text. 
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t i o n  i s ,  w i t h i n  c e r t a i n  l i m i t s ,  independent of t h e  amount of f l u i d  supp l i ed ,  

s i n c e  under s p e c i a l  cond i t ions ,  t h e  f l u i d  suppl ied  can be  s t o r e d  i n  t h e  t i s s u e s  

and t h e  kidney can draw on t h i s  source a t  t i m e s  of decreased f l u i d  uptake t o  

main ta in  smoothly ope ra t ing  func t ion .  

system wi th  water, as i s  t h e  case  with t h e  water-test, i s  t h e  kidney func t ion  

changed so  as t o  i n i t i a t e  increased  a c t i v i t y  p e r  u n i t  t i m e .  Whe the rasubs t i t u -  

t i v e  s t a t e  of equ i l ib r ium e x i s t s  between kidney a c t i v i t y  and o t h e r  water excre- 

t i o n  ( p e r s p i r a t i o n  and r e s p i r a t i o n )  can only be decided by a balance.  

Only during a sudden f looding  of t h e  

An i s o t o n i c  s o l u t i o n  may e a s i l y  become s t o r e d  water, b u t  no t  hypotonic  o r  

hyper tonic  s o l u t i o n s  which are rap id ly  excre ted .  

j e c t e d  i s o t o n i c  f l u i d  remains longer  as s t o r e d  water than t h a t  suppl ied  o r a l l y  

o r  in t ravenous ly  t o  t h e  system. 

Further ,  subcutaneously in-  

On f u r t h e r  cons ide ra t ion  of t h e  above mentioned d a t a ,  t h e  a c t i o n  noted f o r  

Atophan i s  seen  t o  b e  e f f e c t e d ,  i n  c o n t r a s t  t o  t he  case of o t h e r  d i u r e t i c s ,  

through r e n a l  and n o t  through ex t r a rena l  f a c t o r s .  The t i s s u e  water i s  no t  it- 

s e l f  a f f e c t e d ,  and f o r  t h i s  reason t h i s  e f f e c t  does not  become mani fes t  i f  t h e  

organism i s  water-r ich as i t  i s ,  f o r  example, i n  an edematous s t a t e .  However, 

t h e  e f f e c t s  of o t h e r  d i u r e t i c s  which supply s t o r e d  water t o  t h e  kidney,  can be  

cont inuously supported i n  t h e i r  func t ion ing  by it. 

Excre t ion  of u r i c  a c i d  and acetone are s imultaneously promoted by Atophan 

whi l e  c h l o r i d e s  are excre ted  i n  increased amounts only r e l a t i v e  t o  t h e  e x t e n t  

of d i u r e s i s .  

A s imi la r  a c t i o n  a f f e c t i n g  induced d i u r e s i s  can a l s o  be  observed wi th  

n a r c o t i c s  i n  t h e  f i r s t  s t a g e  of t h e i r  a c t i o n .  

The causes of t h e s e  e f f e c t s  can be taken t o  be on t h e  one hand, a d i r e c t  

a c t i o n  on t h e  s e c r e t i n g  element, and on t h e  o t h e r  hand, a p a r a l y s i s  of t h e  
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limiting nerves (sympathetic system paralysis). This question still remains 

to be decided. 

Translated for the National Aeronautics and Space Administration by the 
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